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Abstract

Objective—To evaluate pregnancy and neonatal outcomes, disease severity, and mother-to-child 

transmission of pregnant women with Chikungunya infection (CHIKV).

Design—Retrospective observational study.

Setting—Grenada.

Population—Women who gave birth during a Chikungunya outbreak between January 2014 and 

September 2015 were eligible.
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Methods—This descriptive study investigated 731 mother-infant pairs who gave birth during a 

CHIKV outbreak. Women and infants underwent serological testing for CHIKV by ELISA.

Main outcome measures—Primary outcomes: composite pregnancy complication (abruption, 

vaginal bleeding, preterm labour/cervical incompetence, cesarean delivery for fetal distress/

abruption/placental abnormality or delivery for fetal distress) and composite neonatal morbidity.

Results—Of 416 mother-infant pairs, 150 (36%) had CHIKV during pregnancy, 135 (33%) had 

never had CHIKV, and 131 (31%) had CHIKV outside of pregnancy. Mean duration of joint pain 

was shorter among women infected during pregnancy (μ = 898 days, σ = 277 days) compared with 

infections outside of pregnancy (μ = 1064 days, σ = 244 days) (P < 0.0001). Rates of pregnancy 

complications (RR = 0.76, P = 0.599), intrapartum complications (RR = 1.50, P = 0.633), and 

neonatal outcomes were otherwise similar. Possible mother-to-child transmission occurred in two 

(1.3%) mother-infant pairs and two of eight intrapartum infections (25%).

Conclusion—CHIKV infection during pregnancy may be protective against long-term joint pain 

sequelae that are often associated with acute CHIKV infection. Infection during pregnancy did not 

appear to pose a risk for pregnancy complications or neonatal health, but maternal infection just 

prior to delivery might have increased risk of mother-to-child transmission of CHIKV.

Tweetable abstract

Chikungunya infection did not increase risk of pregnancy complications or adverse neonatal 

outcomes, unless infection was just prior to delivery.
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Introduction

Chikungunya virus (CHIKV) is a mosquito-borne virus with recent epidemic global spread 

to Americas, Africa, Asia and Europe.1 The name originates from the Makonde language 

meaning ‘disease that bends up joints’, referencing its hallmark symptom of crippling joint 

pain2 which may last for months or even years.3,4 In 2013, CHIKV reemerged as a large 

scale-outbreak in the Americas and, thus far, has infected over 1 million individuals in this 

region.5 Grenada, located in the Caribbean, experienced a large outbreak of CHIKV from 

August through December of 2014, with conservative estimates that 60% of the island 

population was infected.6,7

Prior studies of CHIKV during pregnancy have found that maternal-to-child transmission 

(MTCT) occurs almost exclusively in the setting of intrapartum maternal viraemia.8-10 In 

cases of MTCT, neonatal sequelae are common, including neurocognitive delays or postnatal 

onset of microcephaly.10-12 However, little is known about the impact of CHIKV infection 

on other pregnancy-related outcomes.13-16 Multiple studies have identified no significant 

maternal complications;14,15 however, one study demonstrated an association with pre-

eclampsia, haemorrhage and sepsis.16
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Detection of maternal and neonatal IgG and IgM antibody testing against CHIKV can help 

determine timing and mode of transmission leading to neonatal infection. Neonatal IgG can 

be detected in the newborn from passive placental transmission or can indicate fetal 

infection. Neonatal IgG antibodies that are acquired transplacentally from the mother can be 

detected in the neonate for the first few weeks to months of life.17,18 Because IgM cannot be 

transported across the placenta, the presence of IgM antibodies in the newborn reflects either 

fetal or neonatal disease.19

In this study, we investigated maternal, pregnancy and neonatal outcomes via interviews 

among pregnant women with laboratory-confirmed CHIKV infection during the 2014 

CHIKV outbreak on the tri-island state of Grenada, West Indies. The objectives were to 

determine whether infection during pregnancy affects pregnancy and neonatal outcomes, if 

infection during pregnancy impacts the course of the disease, and to estimate rates of MTCT 

by interviewing women and performing serological testing 2–3 years following the outbreak. 

Our primary outcomes included composite pregnancy complication (defined as placental 

abruption, vaginal bleeding, preterm labour/cervical incompetence, caesarean delivery for 

fetal distress/abruption/placental abnormality or delivery for fetal distress) and composite 

neonatal morbidity (defined as haematological complications, seizures, admission to the 

neonatal ICU, failure to thrive, skin complication, congenital abnormality, infection or 

CHIKV diagnosis).

Methods

Study overview

This retrospective observational study recruited women who were pregnant or who gave 

birth during the Grenadian CHIKV outbreak from August through December of 2014 in 

Grenada. To include mothers exposed in pregnancy to CHIKV and a comparative cohort of 

unexposed women, mothers who delivered infants born between January 2014 and 

September 2015 were considered eligible for study inclusion. Mother-child pairs were 

enrolled from November 2016 to March 2018. Research assistants collected demographic, 

socio-economic, pregnancy and birth information from mothers and administered CHIKV-

specific surveys. Maternal and infant sera were collected at enrolment. Institutional review 

boards at Stanford University (IRB-34992) and St. George’s University (IRB # 16026) 

approved the study protocol. The study was funded by a National Institute of Health Fogarty 

International Center, grant #1R21TW010536-01.

Enrolment criteria

We defined our study group as women who were pregnant or gave birth around the time of 

the CHIKV outbreak in Grenada (August–December 2014), in which at least 60% of the 

population is estimated to have been infected with the virus.6,7 Women were eligible if they 

gave birth to a liveborn child between January 2014 and September 2015, a time period that 

coincided with potential CHIKV exposure during gestation. Live birth information was 

obtained from all 34 medical stations and five health centres in the tri-island state of 

Grenada, Carriacou and Petite Martinique, so gestational losses were eliminated. An 

enumeration list of all births in Grenada between 2014 and 2015 was created from birth 
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records and the telephone contact of the mother extracted. Mothers who responded to a 

telephone call and showed interest in participating in the study were interviewed in person 

when their infant was 2 years of age (24–26 months). Maternal and neonatal data were 

obtained from mothers’ antenatal clinic cards and maternal self-report. Mother-child pairs 

were excluded if the woman was not a permanent resident of the study catchment area, did 

not give birth during the pre-specified dates or if the infant no longer was in the woman’s 

care at the time of study enrolment (i.e. neonatal death or stillbirth).

Laboratory testing

Women and their offspring (aged 2 years) underwent serological testing for CHIKV by 

enzyme-linked immunosorbent assay (ELISA) (InBios CHIKjj IgG kit).20 The serum was 

tested locally and results were disseminated to health centres and mothers. For any neonate 

who tested positive for CHIKV IgG, the presence of CHIKV IgM was assessed by ELISA 

(InBios CHIKjj IgM kit) in maternal and/or neonatal serum to investigate timing of CHIKV 

exposure.

CHIKV IgG antibodies detected in child serum originated from a fetal (in utero) infection or 

postnatal infection (infection occurring after birth). By waiting to test children over 23 

months of age (upon completion of maternal IgG antibody degradation in infant circulation), 

we eliminated the possibility of detecting maternally sourced IgG in our infant cohort.21,22 

In addition, given the absence of CHIKV circulation reported after the official end of the 

epidemic in Grenada, infants were less likely to have been infected postnatally. Those from 

the study group who tested positive for CHIKV IgG antibodies were considered to be likely 

infected while in utero.

Exposure definitions

We defined exposed mothers as those who tested positive for IgG CHIKV antibodies at time 

of enrollment and who recalled onset of typical symptomatic CHIKV infection during 

pregnancy (joint pain in combination with muscle pain, rash or fever, as presented in 85% of 

IgM- or polymerase chain reaction (PCR)-positive CHIKV cases during the CHIKV 

outbreak in Grenada7). Because CHIKV infection typically presents with acute and 

distinctly unique clinical characteristics, we relied on self-reported symptom onset, 

assuming a low proportion of asymptomatic infections (< 10%) in Grenada given the 60% 

attack rate.6,7 To support this, an inverse correlation was noted between proportions of 

seropositive subjects and asymptomatic infections.23,24

We compared our exposed group with one of two groups depending on the study question. 

To assess the maternal and perinatal impacts of CHIKV, we contrasted the pregnancy and 

neonatal outcomes of our exposed group to pregnant women without CHIKV infection 

(unexposed group: negative serum IgG antibody testing for CHIKV). To assess 

characteristics of CHIKV infection onset during pregnancy versus outside of pregnancy, we 

contrasted our exposed group to our second comparator group, which consisted of women 

who tested positive for CHIKV IgG antibodies and reported CHIKV infection outside of 

pregnancy (see Box 1).
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Children who tested negative for CHIKV IgG were considered not to have been exposed to 

CHIKV. All children who tested positive for CHIKV IgG antibodies had CHIKV IgM 

testing performed. CHIKV IgM antibodies often persist for at least 6 months after infection 

and can persist up to 2 years.25,26 Children born to mothers with CHIKV during pregnancy 

(exposed group) who tested positive for IgG antibodies were considered to have in utero 

CHIKV infection. Children born to mothers with no evidence of CHIKV during pregnancy 

(unexposed or infected outside of pregnancy groups) were considered to have been infected 

postnatally.

Core outcomes and definitions

We collected data on pregnancy and neonatal outcomes per maternal report, postnatal health 

records and antenatal clinic cards. Pregnancy-associated illness included: diabetes or 

hypertensive disorders (such as GDM, pre-eclampsia, gestational hypertension). We defined 

‘pregnancy complication’ as presence of any of the following: placental abruption, vaginal 

bleeding, preterm labour/cervical incompetence, caesarean delivery for fetal distress/

abruption/placental abnormality and delivery for fetal distress. We defined ‘intrapartum 

complication’ as pregnancy complications that impacted the intrapartum period, including 

delivery for fetal distress, abruption, shoulder dystocia, cervical insufficiency, abruption and 

meconium-stained amniotic fluid. We intentionally overlapped the categories of ‘pregnancy 

complication’ and ‘intrapartum complication’ because of the inextricable overlap between 

many intrapartum and antenatal pregnancy complications. Persistence of maternal joint pain 

in days was calculated based on self-reported joint pain at 1 month prior to, 1 week prior to, 

and on the date of the enrolment.

For neonates, composite neonatal morbidity comprised haematological complications, 

seizures, admission to the neonatal ICU, failure to thrive, skin complication, congenital 

abnormality, infection or CHIKV diagnosis. Composite severe neonatal morbidity comprised 

seizures, admission to neonatal ICU or respiratory distress.

Statistical analysis

To study how infection during pregnancy affects maternal and neonatal outcomes, we used 

bivariate analyses to compare the listed core outcomes for mothers with and without CHIKV 

during pregnancy. In these, P-values were determined using Student’s t-test or the Mann–

Whitney U-test for continuous variables and the Chi-square test and Fisher’s exact test for 

categorical variables. Additionally, we assessed independent predictors of composite 

outcomes among children of mothers with or without CHIKV infection during pregnancy in 

multivariable zero-inflated beta-binomial regression analyses, while controlling for potential 

confounders (gestational age at delivery, mode of delivery and maternal age).

To explore how pregnancy affects the course of CHIKV infection, we constructed life tables 

and plotted persistence of joint pain since acute infection using Kaplan–Meier plots stratified 

by maternal CHIKV during pregnancy and maternal CHIKV outside of pregnancy 

(unexposed group 2). Time since acute infection in days was calculated as the difference 

between self-reported onset of symptoms and time at enrolment. Differences in persistent 

joint pain between pregnant and non-pregnant women were compared using the Log-rank 
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test. As the immune milieu varies physiologically along the pregnancy, from a Th1 to a Th2 

milieu,27,28 and chronic chikungunya arthritis partially stems from a Th1 bias3,29, we further 

stratified maternal CHIKV during pregnancy by trimester of pregnancy at onset of infection. 

To determine the influence of the timing of infection, we used a Cox proportional hazard 

model with non-pregnant women as the reference group. As age is another driver of CHIKV 

arthritis,3 we adjusted for age. All analyses were performed using R statistical language 

(version 1.1.383, 2017, Boston, MA, USA). P-values were adjusted using a Bonferroni 

correction (alpha of 5%) to allow for multiple comparisons. Missing data were excluded 

from the analysis (Table S5).

Results

Characteristics of participants

We enrolled 731 mother-infant pairs from November 2016 to March 2018, corresponding to 

21% of total births in Grenada from 2014 to 2015. Of these, 42 were excluded due to 

missing maternal IgG data, 88 due to absence of symptoms compatible with acute 

symptomatic CHIKV infection (joint pain together with fever, body ache, muscle/bone pain 

or rash), and 185 because they did not answer the question CHIKV was present during 

pregnancy (Figures 1 and 2). After applying exclusion criteria, 416 mother-infant pairs were 

eligible. Of these, 150 (36%) mothers experienced CHIKV infection during pregnancy, 135 

(33%) had no history or laboratory evidence of CHIKV infection, and 131 (31%) 

experienced CHIKV outside of pregnancy. Demographic and socio-economic characteristics 

of mothers were similar between the three groups (Table 1).

Pregnancy outcomes

We found no difference in adverse pregnancy outcomes between women with CHIKV 

during pregnancy and women with no history of CHIKV (Table S1). Similar proportions of 

complications and fetal distress during the pregnancy were present for both groups.

Neonatal outcomes

We observed similar neonatal outcomes across groups (Table S2). After performing 

multivariable regression analysis controlling for potential confounding factors (gestational 

age at delivery, mode of delivery and maternal age), no differences in neonatal outcomes 

were observed between the groups (Table S2).

Congenital structural anomalies were rare, with a small but insignificant difference observed 

between groups: three children (2%) had congenital anomalies in pregnancies complicated 

by CHIKV infection compared with none (0%) in pregnancies without CHIKV (P = 0.273). 

In the three children with congenital anomalies (tracheomalacia, congenital hydrocoele, club 

foot), maternal CHIKV infection occurred in the third trimester.

Possible mother-to-child-transmission of CHIKV

Among 150 mothers with CHIKV infection during pregnancy, eight (5%) of their children 

tested positive for CHIKV IgG antibodies compared with nine (7%) children of mothers 

with no clinical history or laboratory evidence of CHIKV during pregnancy and one (1%) 
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infant of a mother with CHIKV outside of pregnancy (P = 0.053). Six of these eight children 

were born after the outbreak ended, indicating they may have been exposed to CHIKV in 

utero (as circulating CHIKV was very limited during this time); however, postnatal infection 

cannot be ruled out. In terms of timing of infection, two mothers of these children reported 

CHIKV in the first trimester, two in the second trimester, and four in the third trimester. All 

the children were born at term, one via caesarean delivery for placental abruption and 

maternal haemorrhage.

Reported neonatal disease from possible MTCT of CHIKV infection occurred in two (1.3%) 

mother-infant pairs and two of eight intrapartum infections (25%). In both MTCT cases, 

mothers reported symptom onset within a few days of delivery. In the first case, a 29-year-

old multiparous female reported CHIKV 2 days prior to delivery and delivered vaginally at 

term. She reported that her child developed CHIKV infection within 2 weeks of delivery. No 

further details on neonatal symptoms were available. Maternal and infant serum 2 years after 

delivery was IgG- and IgM-positive for the mother and IgG-positive and IgM-negative for 

the infant. In the second case, a 29-year-old multiparous female at 36 weeks’ gestation 

reported symptoms the day before delivery. She delivered vaginally without complications 

and her infant was reported to have CHIKV infection after delivery. No further details of 

neonatal symptoms were available. Serum testing performed 2 years after delivery revealed 

IgG antibodies in the mother and infant and equivocal IgM antibodies in the infant.

Maternal symptomatology of CHIKV

To determine whether CHIKV infection was more severe or long-term sequelae more 

prevalent among women with infection during pregnancy, we compared symptoms for 

women with CHIKV during and outside of pregnancy (Table 2). Although the case 

definition of reported CHIKV symptoms was required (joint pain with fever, muscle pain or 

rash) in all participants with CHIKV infection, women in their first or third trimesters of 

pregnancy reported more muscle pain compared with those with CHIKV outside of 

pregnancy (44 and 45% versus 17%, P = 0.001 and P = 0.002, respectively). The remainder 

of symptoms were similar, with the exception of persistent joint pain. Mean duration of joint 

pain was shorter among women infected during pregnancy (μ = 898 days, σ = 277 days) than 

among women infected outside of pregnancy (μ = 1064 days, σ = 244 days) (P < 0.0001) 

(Figure S1). When compared with women with CHIKV outside of pregnancy, women 

infected during pregnancy reported shorter duration of joint pain overall, with small 

differences by trimester of infection: third trimester (adjusted hazard ratio: 41.5, 95% CI 

12.6–136.6), second trimester (adjusted hazards ratio: 30.0, 95% CI 12.4–72.6) and first 

trimester (adjusted hazards ratio: 5.5, 95% CI 2.9–10.5) (Tables S3 and S4).

Discussion

Main findings

In this mother-child cohort study, we did not identify any difference in adverse pregnancy 

outcomes or neonatal outcomes between women with CHIKV infection during pregnancy 

compared to women without CHIKV infection. Rare in utero MTCT of CHIKV in the 

intrapartum period was suspected in this study and may have led to two cases of neonatal 
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CHIKV infection after delivery. CHIKV infection during pregnancy was associated with 

differing symptomatology compared with infection outside of pregnancy, with women who 

experienced CHIKV during pregnancy reporting more muscle and bone pain, but of a 

shorter duration.

In non-pregnant populations, long-term sequelae are common following CHIKV infection, 

including a 40% prevalence of chronic inflammatory rheumatism.30 Similarly, we found that 

a high proportion of women with CHIKV in pregnancy reported continued joint pain. 

Persistent joint pain in this population constitutes a novel finding in the field of chikungunya 

chronic arthritis, which deserves further investigation. Two years after acute infection, it was 

unexpectedly high in the younger population of parturient women, both close to the upper 

limit of prevalence reported with the Asian lineage of CHIKV and to the average prevalence 

reported with the East-Central-African diverged CHIKV lineage, the most virulent CHIKV 

genotype with respect to joint pain.31 We hypothesise that this high prevalence of persistent 

joint pain in pregnant women with CHIKV infection may be influenced by the Th1 to Th2 

cytokine bias that normally occurs during the second half of gestation,27 CHIKV chronic 

arthritis being mainly driven by interleukin-6,32 a Th2 pro-inflammatory cytokine prevailing 

at the end of pregnancy.28

Maternal to child transmission of CHIKV has been reported previously8-10 and is most 

common during the intrapartum period, as was suspected to have occurred in this study.

Strengths and limitations

Strengths of our study include the use of a large mother-child cohort to study rare maternal 

outcomes and persistent symptoms during pregnancy during an epidemic period. We 

performed IgG and IgM antibody testing on maternal and child sera; given that IgG testing 

for CHIKV has little known cross-reactivity,33 specificity was likely high.

Our study is limited by the reliance on self-report rather than medical records, potentially 

resulting in recall bias. This includes maternal report of their child being diagnosed with 

CHIKV infection after delivery and maternal self-report of CHIKV symptoms. Moreover, 

we lacked the ability to confirm maternal timing of CHIKV infection by assessing for 

viraemia. We improved the specificity of CHIKV infection onset by using a case definition 

based on symptomatology for CHIKV infection. We postulate that timing of reported 

CHIKV infection was specific in our study, as CHIKV infection features easily recognisable 

symptoms, and our case definition of CHIKV infection features an 85% serological overlap 

with CHIKV IgM antibodies.7 Although CHIKV antibodies are thought to be lifelong and 

enrolment 2 years after the outbreak may not pose a problem for classifying maternal 

exposure, transplacental antibodies in the infants disappear within 2 years.22 As our focus is 

on pregnancy outcomes, this limitation should not impact our results. However, importantly, 

in this study we were unable to confirm mother-to-fetal transmission because we only tested 

for the presence of absence of antibodies in children more than 23 months after delivery and 

did not directly test umbilical cord blood of the newborn to detect maternal-to-fetal 

transmission. Therefore, postnatal infection could not be ruled out.
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Because our sample collection occurred after the pregnancy, we had to rely on symptoms as 

indicators of infection and to determine timing of infection. Asymptomatic CHIKV 

infections occur; however, our data here can only examine the impact of symptomatic 

infections in pregnant women. Further limitations include a lack of generalisability, as our 

study was performed in Grenada. In this retrospective study, we relied on a convenience 

sample of mothers who were interested in participating in our study, which may have 

introduced bias. Additionally, we did not have access to hospital data for other maternal 

outcomes but instead relied on maternal report, which was prone to a memory (recall) bias 

towards underreporting. It is important to note that CHIKV continued to circulate in the 

country until 2017; however, because transmission was very limited after the outbreak 

period, IgG-positive infants are believed to have been primarily infected through MTCT.

Interpretation

Consistent with published literature,14 CHIKV infection during pregnancy in our cohort was 

not associated with an increased risk for our studied pregnancy outcomes. In a study of 658 

women infected with CHIKV during pregnancy in Réunion, France, there was no increased 

rate of caesarean delivery, haemorrhage, congenital anomalies or preterm birth.14 Similarly, 

our study demonstrated comparable proportions of pregnancy complications in pregnant 

women with and without CHIKV infection. However, acute infection near time of delivery 

may confer an increased risk of not only MTCT but also pregnancy complications. For 

example, Gérardin et al.8 found increased fetal decelerations and caesarean deliveries among 

61 women with viraemia at term, suggesting a potentially increased risk of fetal distress in 

affected pregnancies. Similar results were found during the 2005–2006 CHIKV outbreak 

across Reunion Island; 678 women had acute infections throughout pregnancy and 22 were 

infected intrapartum.8

Although variation exists,8,10,14,16,34 we detected similar proportions of suspected neonatal 

in utero CHIKV exposure and symptomatic neonatal infection to Gérardin et al.8 In their 

study of over 700 women with CHIKV during pregnancy, 10% of neonates had CHIKV 

exposure in utero, compared with 5% in our cohort. MTCT leading to symptomatic neonatal 

infection occurred in 2.5% (19/739) of neonates compared with 1.3% (2/150) in our cohort.8 

Other studies have documented rates between 0%16,34 and 48%9 for symptomatic neonatal 

CHIKV infection from MTCT. Multiple studies report that symptomatic neonatal infection 

from MTCT is greatest with maternal infection near delivery,8,10,14 consistent with our 

findings. In a meta-analysis of 46 women with intrapartum symptomatic CHIKV infection, 

Contopoulos-Ioannidis et al.10 report a 50% risk of symptomatic neonatal disease. In the 

current and prior studies, CHIKV infection during pregnancy does not appear to be 

associated with congenital anomalies.9,14,34

In both our study and previously published literature,8,10,14 CHIKV infection does not 

appear convey a significant pregnancy-associated risk unless acute maternal infection occurs 

near delivery. In contrast, Zika virus results in adverse pregnancy outcomes in all trimesters,
35,36 with congenital anomalies most common in first trimester infections.35 This is 

reassuring for pregnant women at risk for CHIKV infection and their providers, as the 

likelihood of acute infection during delivery is less than at any point during pregnancy.

Foeller et al. Page 9

BJOG. Author manuscript; available in PMC 2021 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusion

In our cohort, CHIKV infection did not appear to increase pregnancy complications for 

women who gave birth to a liveborn child and who were symptomatically infected during 

pregnancy than for women who were uninfected. Further, the risk of neonatal complications 

from in utero CHIKV exposure was not increased. Overall, this study is consistent with 

published literature that fetal and neonatal impact is minimal if maternal infection does not 

occur near delivery. Long-term CHIKV symptoms are not increased in infections acquired in 

pregnancy compared with the general population. Although CHIKV may be symptomatic in 

affected mothers, pregnant women and their providers can be reassured that pregnancy 

outcomes are generally favourable and typically only have significant consequences if 

infection occurs within days of delivery.
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Box

Overview of participants and exposure definitions by 

exposed group and control groups 1 and 2
Exposed group:
Maternal CHIKV
during pregnancy

Control group 1:
No history of
maternal CHIKV

Control group 2:
Maternal CHIKV
outside of
pregnancy

Pregnant during CHIKV outbreak Pregnant during 
CHIKV outbreak

Pregnant during CHIKV outbreak

and and and

Reported history of CHIKV during 
pregnancy (joint pain and fever, 
rash or muscle pain

CHIKV IgG-negative Reported history of CHIKV outside 
of pregnancy (joint pain and fever, 
rash or muscle pain)

and and

CHIKV IgG positive CHIKV IgG-positive
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Figure 1. 
Enrolment and exposure categories for maternal chikungunya infection during pregnancy 

compared with no history of chikungunya infection. Compatible symptoms were joint pain 

and one of the following: fever, generalised body ache, muscle pain, bone pain or rash.
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Figure 2. 
Enrolment and exposure categories for maternal chikungunya infection during pregnancy 

compared with chikungunya infection outside of pregnancy. Compatible symptoms were 

joint pain and one of the following: fever, generalised body ache, muscle painC, bone pain 

or rash.
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Table 1.

Demographic characteristics of women by exposed and control groups 1 and 2

Characteristic Exposed
group
CHIKV
infection
during
pregnancy
(n = 150)

Control
group 1
No history
of CHIKV
infection
(n = 135)

Control group 2
History of
CHIKV
infection
outside of
pregnancy
(n = 131)

Age (year) (mean ± SD) 30.9 ± 6.0 30.2 ± 6.0 30.9 ± 6.3

Race/ethnicity

  African descent 126 (84) 115 (85) 114 (87)

  Asian descent 7 (5) 4 (3) 6 (5)

  Other 16 (11) 8 (6) 10 (8)

  Refused/Don’t know 1 (1) 8 (6) 1 (1)

Education

  Primary school 15 (10) 16 (13) 14 (11)

  Secondary school 89 (60) 64 (47) 66 (50)

  Bachelor’s degree 17 (11) 8 (6) 11 (8)

  Graduate/Professional degree 4 (3) 8 (6) 2 (2)

  Other 24 (16) 31 (23) 38 (29)

  Refused/Don’t know 1 (1) 8 (6) 0 (0)

Occupation

  Student 6 (4) 1 (1) 3 (2)

  Housewife 8 (5) 3 (2) 4 (3)

  Business/office worker 48 (32) 36 (28) 43 (33)

  Manual worker 6 (4) 11 (9) 12 (9)

  Unemployed 28 (19) 39 (31) 29 (22)

  Other 54 (36) 38 (30) 40 (32)

Married/common-law/lives with partner 79 (53) 79 (63) 74 (58)

Previously divorced or separated 1 (5) 8 (6) 10 (8)

Mosquito precautions

  Use of repellent/spray 126 (85) 99 (77) 114 (87)

  Use of mosquito coil/net 95 (64) 74 (58) 90 (69)

  Collect water on roof 46 (31) 38 (29) 38 (330)

  Store water in black tanks 71 (47) 65 (51) 65 (50)

Prior pregnancies

  Nulliparous 39 (26) 31 (23) 26 (20)

  Multiparous 110 (73) 93 (69) 105 (80)

  Missing 1 (1) 11 (8) 0 (0)

Values are frequency (%) or frequency ± standard deviation (SD).
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